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Ageloff et al.: Dollar-Value LIFO Retail Inventory Pricing

Dollar-value retail LIFO, which allows a firm to de
termine the approximate LIFO cost of its ending
inventory when only selling price information is
available, has one major disadvantage: differing cost
ratios in the store’s product mix. Here’s a mathemati
cal solution to problems faced in—

DOLLAR-VALUE LIFO RETAIL
INVENTORY PRICING
by Roy Ageloff, A. Wayne Corcoran, and Richard H. Simpson
University of Massachusetts

of LIFO among
the prices prevalent at the begin
ning of the period so as to obtain
firms that keep inventories on
the retail basis has led to thethe real increments or decrements
in the inventory and, therefore,
use of a procedure similar to dol
estimate the ending inventory on
lar-value LIFO1, which is termed
 ap
a LIFO basis. The purposes of
dollar-value retail LIFO. This
this article are to present a mathe
proach allows the firm to convert
matical statement of this dollarthe ending inventory at retail to
value retail LIFO procedure for
both the entire aggregated inven
1 The interested reader can find an ex
tory and for the case where the
cellent collection of articles on dollar
firm has separate inventory sec
value LIFO in J. J. McAnly, Dollar
tions.
Value LIFO . . . , Ernst & Ernst.
he popularity

T
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In addition, the article presents
a computer program for these same
procedures.

Retail inventory method
The basic advantage of the or
dinary retail inventory method is
its ability to value ending inven
tory at estimated cost when only
selling price data are available. In
addition, the retail method can
be used to estimate the inven
Management Services1

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 6 [1969], No. 5, Art. 6
tory when a physical count has
not been taken. The retail method
FIGURE I
consists of deducting the goods
B
A
C
D
E
F
sold valued at sales price from
the goods which were available
24
32
Sample (Si)
72
30
29
13
for sale valued at sales price.
60
36
40
Expected (Ei)
30
24
10
The result is the goods not
sold (ending inventory) valued
We next compute the chi square (X2)
statistic:
at sales price, which is then con
verted to estimated cost by ap
∑(Si-Ei)2
(30-30)2
(13-10)2
(72-60)2
+
+ . . .
+
X2
plying the cost-selling price ratio
60
30
10
(termed the cost ratio). This ratio
A2 = 9.94
is calculated by dividing the sum
of beginning inventory, freight-in,
and purchases (all at cost) by the
- -----sum of beginning inventory, pur
dise is purchased in ---------proportion
to
Next, a confidence level should
chases, and net markups (all at
expected sales, and it is usually
be selected. A confidence level of
retail). The use of this ratio re
taken for granted that purchasing
95 per cent is usually considered
sults in an inventory stated at es
proportions and sales proportions
adequate in economic research;
timated lower of cost or market.
are the same. However, where it is
therefore this will be the accept
In dollar-value retail LIFO the
impossible to segregate merchan
ance level.
markdowns are included in the de
dise into homogeneous groupings,
The degrees of freedom in this
nominator, and this will result
it would be wise to test the align
situation are one less than the
an inventory stated at estimated
number of categories (that is, 6
ment of the product and sales
cost.
mixes.
— 1 = 5). A chi-square table is
How accurate is the retail inven
then consulted and we find that
This alignment of product and
tory method? The first complica
X2.95 at 5 degrees of freedom
sales mixes may be checked by
tion which arises whenever this
employing a chi-square test.
*
For
is 11.1. Since the computed chimethod is used is that it is usually
example:
square (9.94) is less than the chinecessary to determine cost ratios
A shoe store buys six categories
square obtained from the table
by department since rarely is there
of shoes (A, B, C, D, E, F), each
(11.1) there is no reason to be
any uniformity in the relationship
of which has a different cost ratio.
lieve that the product and sales
between selling prices and costs
The total dollars spent in purchas
mix proportions differ (this con
among different departments. The
ing shoes are allocated in the fol
clusion is valid as long as X2 ≤
second complication results be
lowing manner:
X21-a). Therefore, the alignment is
satisfactory.
cause the retail inventory method
A 30%
D 20%
is built on an average reflected in
B 15%
E 12%
the cost ratio and on the assump
Test in audit
18%
F 5%
tion that the product mix will have
the same relationship throughout;
It would seem advisable for au
(If these percentages were not
hence, there is ample opportunity
ditors to perform a chi-square test
readily available, they could be
for the ending inventory calcula
as a regular audit step of any type
generated rapidly through the use
tion to miss the mark. Suppose
of retail inventory system.
of statistical sampling procedures.)
among a shoe store’s product mix
The popularity of LIFO for in
The decision is made to select at
which bears an overall cost ratio
come tax purposes has led to the
random 200 sales of shoes and de
of 70 per cent there are shoes that
modification of the retail method
termine from which category each
have a cost ratio of 80 per cent
so as to obtain a cost ratio for
sale was made. In the tabulation
and shoes that have a cost ratio of
only those goods acquired during
above we find these sample results
40 per cent and there are three
the period. This is necessary in
(Si). In addition, the tabulation
pairs of 80 per cent shoes for each
order to determine the real in
contains the expected results (Ei)
pair of 40 per cent shoes. Suppose
crease or decrease in the inventory
which have been generated by
that occurred during the period. In
further that the preponderance of
multiplying each category percent
addition, end-of-the-period prices
sales in a given period is of 40 per
age by 200. (See Figure
cent shoes. Obviously, the overall
must be converted by the use of
an index of price change to begin
cost ratio will not yield an accu
ning-of-the-year prices.
rate ending inventory; it would
*The chi-square test is widely used sta
In the case where the inventory
only yield accuracy when the sales
tistical test of the agreement between real
is
determined by counting the
mix was in the 3 to 1 proportion.
world observations and an a priori hy
goods,
the index of price change
The assumption is that merchanpothesis.
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a beginning-of-the-year price in
must be a late index since the
($162 ÷ 108%) X 100% = $150
dex. To use an end-of-the-period
goods have been priced at year
100%
or $162 X
= $150
price index at this point would in
end prices.
108%
troduce FIFO layers into a LIFO
The other case, which will be
3. Determine the real inventory

inventory, and would certainly be
illustrated in this paper, is where
increase in terms of base period
inconsistent with the LIFO ap
the inventory is to be estimated
prices by subtracting the begin
proach.
completely from the register data.
ning inventory from the ending in
An illustration of dollar-value
In this situation the index should be
ventory, both at base period prices:
retail LIFO will clarify the discus
an average index, rather than a late
$150 - $144 =$6
sion up to this point.2
index, because the inventory avail
4. Restate the inventory increase
able for sale and retail deduction
In Exhibit I on page 49 the cost
in terms of beginning period prices
and retail data for three years are
dollar amounts (which includes
by multiplying by the beginning
presented while in Exhibit II on
sales) are accumulated over the en
of period price index:
page 49 the ending inventory is
tire year and not just at the end of
$6 X 102% = $6.12
the period. (The customary treat
estimated at retail for each of the
5. Convert the inventory in
three years. The following steps
ment seems to be to use an end-ofcrease from sales price to estimat
the-period index rather than an av
are used to estimate the dollar
ed LIFO cost by multiplying by
value retail LIFO inventory for
erage index because it is usually
the cost ratio:
1973:3
much simpler to obtain an index
$6.12 X .60 = $3,672, the 1973
only at year end rather than
1. Calculate the cost ratio for
LIFO layer
attempt to construct an average
the goods acquired during the pe
6. Find the ending inventory
index.) The next step is to rein
riod: ($540 + $30) ÷ ($890 +
at estimated LIFO cost by adding
flate the LIFO layers by utilizing
$100 - $40) = $570 ÷ $950 =
the inventory increase (1973 LIFO
60%
layer) to the beginning inventory:
2. Convert the ending inven
$90 + $3,672 = $93,672, the esti
tory, which is stated at an average
mated
ending inventory at retail
ROY AGELOFF has just
of the prices prevalent during the
LIFO for 1973.
started his doctoral stud
period, to base period prices by
ies at the University of
dividing the ending inventory by
Massachusetts. He has
been an instructor of
the average price index and mul
Making the estimate
accounting and quanti
tiplying
by
the
base
period
index:
4
tative methods at Sac
In 1974, dollar value retail LIFO
ramento State College
can
now be estimated as follows:
(Calif.). Mr. Ageloff re
2 A more concise mathematical explana
1. Cost-selling price ratio:
ceived his BS from the
tion is presented
page 33.
State University of New York (Buffalo), and
$600 ÷ $900 = 66-2/3%
his MBA from the University of Connecticut.
3 Some of the
which under
2. Convert ending inventory to
A. WAYNE CORCORAN, CPA, is a professor
lie this illustration are that sales and
of accounting at the University of Massa
base
period prices:
purchases occur evenly throughout the
chusetts. He formerly taught at the Univer
period, and that the beginning inven
100%
sity of Connecticut, the University of Buf
$182.85 X
= $159
tory of 1973 has already been restated
falo, and
John Fisher
115%
in terms of the average cost of purchases
College. Dr. Corcoran re
3. Determine the real inventory
of the prior period. It is necessary to
ceived his BS from Cor
increase:
restate
the
beginning
inventory
because
nell University, his MS
it is assumed that the conventional re
$159 — $150 = $9 (In base period
from the University of
tail system had been used in the prior
Rochester, and his doc
dollars)
torate from the State
period. In the conventional retail meth
4. Restate the inventory increase
University of New York
od, the markups are used in calculating
(Buffalo). He has worked
in terms of beginning period prices:
the cost
but not the markdowns,
in the accounting offices
and this of course results in an inven
$9 X 110% = $9.90
of the Grange League Federation and Ernst
tory figure which approximates the lower
5. Convert the inventory in
& Ernst.
Corcoran is the author of an
of cost or market. It is necessary, then,
accounting textbook,
readings book,
crease
to LIFO cost:
to convert this beginning inventory fig
monograph, and approximately a dozen pub
$9.90
X
.66-2/3 = $6.60, 1974
ure to
cost basis by including both
lished articles. RICHARD H. SIMPSON, CPA,
markups
and
markdowns
when
calculat
LIFO
layer
is an assistant professor of accounting at
ing the cost ratio. One further assump
the University of Massachusetts. He received
6. Find the 1974 ending inven
his BBA from the University of Massachu
tion is that the price index was 100
tory
at estimated retail LIFO by
setts, and both his MBA
when LIFO
adopted.
adding the inventory increase
and Ph.D. from the Uni
4 Since the base period index in this
versity of North Caro
case is 100, it is, of course, not neces
(1974 LIFO layer) to the begin
lina (Chapel Hill). Dr.
sary to multiply by the base period in
ning
inventory of 1974:
Simpson is the author
dex. However,
the base period index
$93,672 + $6.60 = $100,272
of several published ar
were any other number but 100, it
ticles. He was formerly
In 1975 the inventory falls, which
would be necessary to perform this ac
employed as a semi
will
result in the latest LIFO layer
tion or the answer derived would
senior accountant by Ar
(1974) being completely consumed,
meaningless.
thur Andersen & Co.
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Exhibit

I

PROBLEM DATA

(000 omitted)
1974

1973

Purchases - cost
- retail

540
890

565
910

335
520

30

35

15

100

40

25

40

50

45

Freight-in

Net markups

Net markdowns
Sales and other retail

$ ?
?

$ ?
?

$ 90
144

Beginning inventory - cost
- retail

1975

deductions

932

879.15

507.65

Price

index - beginning of period

1 02%

1 1 0%

118%

Price

index - average for period

108%

115%

120%

Exhibit

II

ILLUSTRATIVE PROBLEM SOLUTIONS

(000 omitted)
1974

1973

Opening inventory

Purchases
Freight-in

Cost

Retail

$90

$

144
890

540
30

100

Net markdowns

(4o)

Sales and other retail deductions

$660

Reta i 1

Cost

Reta i 1

$ 93.672

$

$100.272

$182.85

162

910

565

$1,094

$

932

Estimated ending in
ventory at retail

September-October, 1969
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$693.672

335

520

15

35

Net markups

GOODS AVAILABLE

1975

Cost

40

25

(50)

(45)

$1,062

$450.272

$682.85

879.

$507.65

$ 182.

$175.20

$

49

4
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FIGURE 2
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year longer than the first depart
and a portion of the 1973 layer
year L. ALl = Uninvaded
ment. Exhibit III does not show
layer of cost for L. ALl =
also being eliminated. The com
how the input data were actually
Layer of cost added to in
putations for 1975 follow:
1. Cost-selling price ratio:
ventory in year L. L = Av
punched but this was done in ac
÷
= 70%
cord with FORMAT statement
erage index of inflation for

2. Convert ending inventory to
200.
To avoid future input data
year L. CL = Cost ratio for
base period prices:
punching it would be desirable to
year L. EL = Early index
100%
have the output data punched as
for year L.
= $146
$175.2 X
120%
a result of the programed instruc
(1) DL = BULGEl + l
3. Determine the real inventory
tions. To assure the acceptability
Compare DN with DL, for
of the data (output of one period
decrease:
L = N-1, N-2, . . ., J.
$159 - $146 = $13
must coincide with the format of
Case I: DN-DL >
Since the real inventory increase
the input for the next period) it
(2) ALn = (Dn-Dj)
of 1974 was $9, (selling price) in
would perhaps be wise to refer
Cn En
base period dollars, it follows that
both the input READ and the out
Case II: DN-DL = 0
the 1974 layer is completely elimi
put PRINT (or PUNCH) state
(3)
ALn = 0
nated, as is $4 of the 1973 layer
ments to FORMAT statement 200
Case III: DN-Dl < 0
(to make up the $13 decrease):
(thereby eliminating FORMAT
Continue comparing DN to
$6 (1973 layer at retail) — $4 =
statement 202).
each previous year until
$2, the remaining 1973 layer at
It would be in keeping with the
year J in which DN-Dj >
retail
purpose of this program to have
0 (observe that when this
4. Restate the remaining 1973
the output data of one time pe
situation occurs you are in
layer in terms of beginning 1973
riod punched in order to serve as
year J + 1). Then (1) ap
prices:
part of the input data for the ensu
ply formula 2 for year J -|$2 X 102% = $2.04
ing time period. This can be il
1 to determine ALJ+1 and
5. Convert this remaining 1973
lustrated for the year 1975 with
(2) set ALL = 0 for L =
layer to estimated LIFO cost:
Department 2 data
follows.
J + 2, J + 3, . . ., N.
$2.04 X .60 = $1,224
The
first
four
rows
of
data in
To obtain ending inventory:
6. Find the 1975 ending inven
Exhibit
IV
on
page
53
could
have
N
(4) ENDn =
S ALl
tory at estimated retail LIFO by
been punched out by the computer
L=1
adding the remaining 1973 LIFO
in 1974, the previous year. Then
The whole process may be
layer to the beginning inventory
the fifth row containing 1975 input
represented in the simplified
of 1973:
data would be punched (inserting
computer flow chart in Fig
$90 + $1,224 = $91,224
zeroes in the last two columns
ure 2 on the left.
since the amounts in these col
umns are to be calculated by the
Mathematical approach
program).
At this point it should be men
tioned that the difficulty in ex
plaining dollar-value retail LIFO
can be considerably eased and
shortened if the problem is pre
sented in mathematical terms. Let
us temporarily ignore any need to
treat various items or departments
separately; this will leave us with
the basic dollar-value LIFO prob
lem. Mathematically, we have:
KEY: Dl = Deflated ending in
ventory at retail for year L;
L = 1, 2 . . ., N (N stands
for the current year and L
= 1 represents the base
year). Dj = First deflated
ending inventory that is ex
ceeded by Dn. BULGE =
Inflated pending inventory
for year L. ENDL = End
ing inventory at $ LIFO for

Disaggregated inventory sections

In many cases it is not desirable
to use a single cost ratio for the
entire inventory because the in
ventory as a whole is too dissimi
lar. When this situation prevails, it
is better to segregate the inventory
by homogeneous groups, perhaps
departments, and use separate cost
ratios to estimate the LIFO inven
tory cost for each group. An an
notated computer program for ac
complishing this is presented in
Exhibit III on pages 52 and 53.
The same problem we have pre
viously discussed (the estimation
of the dollar-value LIFO retail in
ventory for three years for one de
partment) is presented in Exhibit
III with the addition of similar
data for a second department
which has been in existence for one

September-October, 1969
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A



mathematical statement of dol
lar-value retail LIFO has been de
veloped for both the entire aggre
gated inventory and for the case
where the firm has separate inven
tory sections. In addition, a com
puter program for these same pro
cedures was presented. As can be
seen, knowledge of both mathemat
ics and the computer can eliminate
the computational dog-work from
the dollar-value retail LIFO pro
cedure, and allows the method to
be explained simply and concise
ly. The increased emphasis on both
mathematics and the computer can
be to the advantage of the account
ant if he becomes more aware of
developments in these fields.
51
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EXHIBIT III
for Disaggregated Inventory Sections
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11
11

dePT.

AL

END

C

144,0000

1,0000

1,0000

0,6250

90,0000

90,0000

162,0000

1,080

1,0200

0.6000

93.6720

1.2240

1.1000

0,6670

100,2720

0,0000

1.1800

0.7000

91.2240

0.0000

182,8500

175,2000

DEPT.

B

A

BULGE

1,1500

1,200

B

A

BULGE

AL

END

c

2

220.0000

1.000

1 .0000

0,6360

140,0000

112,4357

2

302,4000

1.120

1,0500

0,7500

179,3750

.0000

2

410.0000

1.200

1.1300

0.6000

227,9650

0.0000

2

198,0000

1.120

1.1500

0.7000

112,4357

0,0000

2

318.0000

1.060

1.100

0,6670

202,8380

90.4023

Exhibit IV
Input Data

Year

Dept.

Ending
inventory
at retail

Average
Index

Early
Index

Cost
Ratio

Ending
inventory
at $LIFO

Univaded
portion of
inventory
cost layers

1971

2

220.0

1.0000

1.0000

.636

140.0

1972

2

302.

1.1200

1.0500

.750

179.375

0.

1973

2

410.0

1.2000

1.1300

.600

227.965

0.

2

198.0

1.1200

1.1500

.700

112.4357

0.

2

318.0

1.0600

1.1000

.667

1975

September-October, 1969
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0.

112.4357

0.

53
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